Background: Type IV superior labral anterior to posterior (SLAP) lesions, which are superior labral detachments associated with Bankart tears, are reported to occur in up to 25% of recurrent shoulder instability patients. However, the clinical implications of this finding are debatable.
Superior labral anterior to posterior (SLAP) tears were first classified by Snyder et al 14 into 4 categories. However, this initial description did not encompass all possible permutations. Maffet et al 12 added to this classification and defined the type IV lesion, that is, a detachment of the superior labrum associated with a Bankart lesion ( Figure 1 ). They found this lesion in 2% of subjects in their series, which consisted of patients presenting to their center for either diagnostic or therapeutic arthroscopy. It has been reported to occur in up to 25% of patients with symptomatic, recurrent shoulder instability. 4 Thus, a type IV SLAP lesion is not uncommon in patients presenting for surgical management of shoulder instability.
Much controversy surrounds the diagnosis of a SLAP lesion, but arthroscopy is regarded as the gold standard. Physical examination is not reliable 5 ; magnetic resonance arthrography is the best imaging modality but has limitations as well-its sensitivity has been reported to be from 86.4% to 90.9% and specificity from 50.0% to 93.3%. 1, 8, 9 The treatment of SLAP lesions is also controversial, with several options available: One can debride the lesion, perform a labral repair, or even perform a tenotomy or tenodesis of the long head of the biceps tendon. Additionally, how to go about repairing a SLAP lesion is controversial: it can be repaired either before or after the Bankart lesion. Recently, however, a retrospective review showed no difference in functional outcome at a minimum of 2-year follow-up between these 2 different repair methodologies. 10 Symptoms associated with Bankart lesions typically do not include chronic pain but rather functional limitations that arise from symptoms of instability. In contrast, SLAP lesions frequently present with pain. We thus postulate that patients with type IV SLAP lesions exhibit pain along with their instability symptoms. We designed this study to identify from an international, multicenter cohort of shoulder instability subjects with associated SLAP lesions. We then sought to determine whether there were any differences in functional outcome measures both at presentation and at 1-year follow-up after shoulder stabilization surgery.
METHODS

Study Inclusion
A multicenter, international cohort was established, and patients were recruited for the cohort from July 2009 to June 2012 from 5 centers in Canada and Switzerland. They were included if they had a diagnosis of symptomatic shoulder instability, were able to communicate in either English or French, and were scheduled for a surgical stabilization procedure. Informed consent, or assent in the case of minors, was obtained prior to enrollment in the study. Subjects were included in this study if they had anterior instability, completed the preoperative questionnaires, and underwent arthroscopic Bankart repair. Subjects who underwent a Latarjet or other bone block procedure were excluded from the analysis, as this surgical approach does not permit SLAP identification.
Data Collection
Demographic data as well as data pertaining to the number of shoulder dislocations were collected at the initial patient visit. Preoperative functional outcome measures were also collected, and included the Western Ontario Shoulder Instability Index (WOSI); Disability of the Arm, Shoulder, and Hand (QuickDASH); and Walch-Duplay scores. 3, 11, 15 The WOSI is a validated outcome measure specifically designed for shoulder instability, with a minimum score of 0 (indicating best possible function) and a maximum score of 2100 (indicating worst possible function). It consists of 21 questions divided into 4 domains: physical symptoms; sports, recreation, and work; lifestyle; and emotions. The QuickDASH is also a validated outcome measure that quantifies the disability of the entire upper extremity, regardless of the cause of the limitations. It is a shorter form of the DASH score. Like the WOSI, a lower score on the QuickDASH represents a better functional outcome, with a maximum score of 100. The QuickDASH consists of 11 questions divided into 3 domains: physical, symptoms, and social functions. There are 2 optional sections related to work activities and sports/music. Both the QuickDASH and the WOSI are solely patient administered. The WalchDuplay is a nonvalidated outcome measure that combines subjective patient responses with objective, physicianmeasured range of motion assessments. It is comprised of 4 domains: daily activity, stability, pain, and mobility. The minimum score, indicating the worst possible function, is À25, and the maximum score is 100. A poor functional outcome is defined as a score 50, medium as 51 to 75, good as 76 to 90, and excellent as >90. The WOSI, QuickDASH, and Walch-Duplay scores all have questions specifically relating to pain. The WOSI has 2 questions: one about pain experienced with overhead activities, and the other about how much aching or throbbing is experienced in the affected shoulder. The Quick-DASH also has 2 questions: one asks how much pain is experienced in the affected upper extremity, and the other how much trouble the patient has sleeping because of pain in the arm. The Walch-Duplay only has 1 question specific to pain; the examiner asks the patient how much pain is experienced and assigns a numerical value depending on whether the patient experiences no pain (0 points), activity-related pain (15 points), or unrelenting pain (25 points).
The subjects also had their Instability Severity Index Score (ISIS) calculated prior to undergoing surgery. This is a validated score designed to predict the occurrence of recurrent instability after an arthroscopic Bankart repair.
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Diagnosis of SLAP Lesions
For the purpose of this study, SLAP lesions were diagnosed solely at the time of arthroscopic stabilization of the Bankart lesion. The treating surgeon had access to any preoperative imaging available, but the results of this imaging were not evaluated in the context of this study. The diagnosis of a SLAP lesion was made when at least one of the following criteria was present: a superior sublabral sulcus >5 mm in depth, a bare superior labral footprint, a displaceable biceps root, or a positive peel-back sign. There were no defined treatment algorithms, and surgeons used their preferred method for addressing the lesion. Data regarding the treatment provided were collected.
Follow-up
Subjects followed the postoperative recommendations provided by their treating surgeon. There were no standardized protocols for rehabilitation, and patients were evaluated at 6 months and 1 year as part of the cohort. At 1-year follow-up, subjects completed WOSI and Quick-DASH questionnaires as well as had their Walch-Duplay scores calculated. Participating surgeons are also required to report any episodes of recurrent instability.
Statistics
Descriptive statistics were compiled and analyses performed using SPSS version 19.0 (IBM SPSS Inc). Prior to analysis, a Levene test for the equality of variances was carried out on the various variables. Independent-samples t tests were then carried out to determine the differences between SLAPþ and SLAP-subjects for the variables selected, as well as the demographic data. Significance was set at P .05. Nonparametric statistical analyses (Mann-Whitney) were also performed to reduce the likelihood of confounders.
This study was approved by the institutional ethics board at each participating center.
RESULTS
There were 178 subjects from 5 different centers in the cohort at the time of the study. Of these, 103 met study inclusion and exclusion criteria, completed baseline questionnaires, and underwent surgical stabilization. Twentythree subjects had a type IV SLAP lesion (SLAPþ). Of the subjects undergoing surgery, 28 were lost to follow-up, and the remaining subjects have not reached their final followup, leaving 56 subjects (13 with a SLAP lesion [SLAPþ] and 43 without [SLAP-]) who completed 1-year postoperative follow-up questionnaires. A subject flowchart is shown in Figure 2 .
Demographic data are presented in Table 1 . The majority of subjects (>70%) were male, and on average, each subject had 14 dislocations prior to enrollment in the study; this was similar for both groups. The average age for the SLAPþ group was 34 years, while for the SLAP-group, it was 29 years, which was statistically significant (P ¼ .03). Of the 23 subjects that had a type IV SLAP lesion, 21 had a repair of the SLAP tear, 1 had a biceps tenodesis, and 1 had a ISIS, Instability Severity Index Score; SLAPþ, patients were diagnosed as having a type IV superior labral anterior to posterior (SLAP) lesion at the time of arthroscopic Bankart surgery; SLAP-, patients who simply had a Bankart lesion. The number of dislocations is the average of self-reported episodes of instability encountered by the subject at presentation. a debridement of the superior labral lesion performed, all in conjunction with their Bankart repairs.
We performed Mann-Whitney tests to compare the means of the various functional outcomes measures at the time of initial presentation (N ¼ 103) between the SLAPþ (n ¼ 23) and SLAP-(n ¼ 80) groups (Table 2 ). Of these, the distribution for pain-related questions in the WOSI and the QuickDASH scores at baseline were significantly different for SLAPþ and SLAP-subjects (Mann-Whitney U ¼ 658, P ¼ .05 and Mann-Whitney U ¼ 635.5, P ¼ .05, respectively). Seeing as age was correlated with the presence of a SLAP tear, a Pearson correlation was performed to determine whether age correlated with the functional measures. A weak, positive correlation between age and the Quick-DASH score at initial presentation was found (r ¼ 0.252, n ¼ 104, P ¼ .10).
At 1-year follow-up (n ¼ 56), the SLAPþ (n ¼ 13) and SLAP-(n ¼ 43) groups showed no statistically significant differences in any of the functional outcome measures.
Because the individual questions on the WOSI and QuickDASH have not been validated as stand-alone questions, we compared the results for each between SLAPþ and SLAP-groups both at baseline and at 1-year followup. This was performed to determine whether there would be multiple questions with statistically different values for the SLAPþ and SLAP-groups. Other than the previously mentioned questions pertaining to pain, there were no significant differences between the 2 groups other than for the question ''How much fear do you have of falling on your shoulder?'' DISCUSSION Our principal finding is that patients with type IV SLAP lesions have more pain associated with their instability than patients without a SLAP lesion, as evidenced by their significantly worse scores on the pain-related questions on the WOSI and on their higher QuickDASH scores, prior to surgery. Moreover, this study shows that once treatment is provided, the functional results for these patients are similar to patients with anterior instability without a SLAP tear, according to our limited sample size.
The incidence of type IV SLAP lesions in our cohort was 22.3%. This is similar to the 25% seen by Cho et al 4 but higher than the 7% seen by Gobezie et al, 6 both of whom looked at the rates of SLAP lesions in patients with traumatic shoulder instability. One potential explanation for this difference is the delay to surgical treatment and the number of instability episodes encountered by the patient. It has been demonstrated that there is a correlation between the number of instability episodes and the degree of injury seen at arthroscopy. 7 Thus, as the majority of patients recruited for this study depend on publicly funded health care, the delay to treatment is substantial, and we would expect to see more pathology from an increased number of instability episodes.
The major strength of this study is that this is a multinational, multicenter study. Subjects were treated by various participating surgeons, each following similar but individualized protocols. The results thus present a real-world representation of what can be expected for patients presenting with SLAP lesions. Our study does have limitations. One is that although the WOSI and QuickDASH are both validated, their subsections are not. We attempted to circumvent this by looking at the differences between the 2 groups for each of the questions in the WOSI and QuickDASH to ensure that the difference we have shown was not due to chance. Additionally, there is an inherent variability in surgeon diagnosis of SLAP lesions. 6 We attempted to standardize the diagnosis as much as possible by providing criteria for the diagnosis, but this does not eliminate all the variability given that numerous surgeons were involved. This cohort also has a loss to follow-up rate of 30%, which is relatively high. However, for the most part, shoulder instability patients tend to be younger and tend to do well in the short-term, so would thus be disinclined to present for follow-up. Finally, as this cohort was designed to answer several research questions, no specific power calculation was performed for this study. This may thus lead to a type 2 statistical error.
CONCLUSION
A patient with recurrent shoulder instability who presents with pain in between dislocations may represent a patient with a concomitant SLAP lesion. However, at 1-year followup after shoulder stabilization surgery, this patient will achieve the same functional outcome as one who did not have a SLAP lesion. We thus recommend that patients with type IV SLAP lesions, even though they are worse off at baseline, be offered treatment for both their Bankart and SLAP lesions as they will do as well as patients without a SLAP lesion at 1-year follow-up.
